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1.0 BACKGROUND
Toi Te Ora Strategic Plan Goals
Toi Te Ora Public Health Service (Toi Te Ora) has set five long-term strategic goals for the organisation commencing 2013. One of these goals is to reduce childhood admissions to hospital from acute rheumatic fever, respiratory infections and skin infections, each by two thirds in five years from 2013. This project focusses on what could be done to achieve this reduction for childhood respiratory infections amongst children in the Toi Te Ora population (Lakes and Bay of Plenty regions).
The National Context
Childhood respiratory infections cause a large burden of illness in New Zealand, with very high rates of admission to hospital when compared with other developed countries (1) (2) (3) (4) . Furthermore there are large, persistent, and widening inequities in the burden of childhood respiratory infections with Māori and Pacific children, and children from high deprivation areas suffering much higher rates of hospitalisation and mortality (3, 4) .
Rates of bronchiolitis hospitalisation for children increased by almost a third between 2000 and 2013. The combined effect of ethnicity and deprivation meant that Māori and Pacific children in the highest deprivation were more than eight times as likely to be hospitalised for bronchiolitis as New Zealand European/Other children in the lowest deprivation (3).
Whilst childhood pneumonia hospitalisations decreased slightly during the 2000-2013 period, there were large inequities in the distribution of childhood pneumonia mortality by ethnicity, with rates five to six times higher for Māori and Pacific children (3) .
For some children, severe or repeated respiratory infections lead to permanent lung damage (bronchiectasis) resulting in a lifetime of ill health and disability, and likely a premature death.
Longitudinal studies have also shown that having pneumonia as a young child is associated with poorer lung function in adult life (1) .
Thus childhood respiratory infections cause an unacceptable acute and a long-term burden to the health and wellbeing of New Zealand's children, particularly those that are the most vulnerable.
The Local Context
Childhood respiratory infections are also a significant issue locally in the Lakes and Bay of Plenty regions. Hospital admission rates for respiratory tract infections (upper respiratory tract infection, bronchiolitis, pneumonia) for Lakes children are all significantly higher than the national rate. For Bay of Plenty children, admissions for upper respiratory tract infection (URTI) and bronchiolitis are also significantly higher than nationally, whilst pneumonia admission rates are about the same as nationally (5) .
 On average over 1700 respiratory infection hospital admissions for Toi Te Ora children each year (approximately 1100 per year for the Bay of Plenty District Health Board (DHB) , 600 per year for the Lakes DHB).
 Four main conditions account for over 80% of respiratory infection hospital admissions for children: bronchiolitis, upper respiratory tract infection, pneumonia and lower respiratory tract infection.
 The majority of the children hospitalised for these four conditions were under the age of five years.
The inequities seen in the national data by ethnicity and deprivation are also seen for children in the Lakes and Bay of Plenty regions. Māori children, and children from high deprivation areas were significantly over-represented in the respiratory infection hospitalisation data. There are also some specific areas in the Lakes and Bay of Plenty regions that are over-represented in the childhood respiratory infection hospitalisation data:
 The Eastern Bay of Plenty has a higher rate of admission than the Western Bay of Plenty, and Rotorua has a higher rate than Taupo.
 The highest rates of admissions for respiratory infections in children are in the Kawerau District and in Rotorua (6).
Specific Aims and Objectives of this Project
Aim: To provide recommendations to Toi Te Ora Public Health Service Childhood Infections Goal Group regarding interventions to reduce admissions to hospital for respiratory infections for children (0-14 years) in the Lakes and Bay of Plenty regions.
Objectives:
 Complete a review of local, regional, national and international literature to ascertain evidencebased approaches to reducing childhood respiratory infections and hospitalisations.
 Engage and consult with key stakeholders to obtain local information about current services that prevent and treat respiratory infections in children, gaps/barriers, and possible opportunities.
 Investigate services that are available in other regions to address serious childhood respiratory infections.
 Give recommendations as to what the best and most realistic actions are for Toi Te Ora, to progress towards its goal for reducing childhood respiratory infection hospitalisations.
 Give a broad estimate of the resource implications of recommended intervention(s).
LITERATURE REVIEW OF EFFECTIVE INTERVENTIONS AND BEST PRACTICE EXAMPLES
There is very little literature on comprehensive interventions to reduce serious childhood respiratory infections in developed countries. New Zealand is quite unique among developed countries for its high rates of serious childhood respiratory infections (1-4), which has led to an intervention being trialled and studied in Auckland -The Healthy Lungs Study.
The Healthy Lungs Study involved children less than two years old admitted to hospital with a serious lower respiratory tract infection being randomised to either an intensive follow-up programme, or usual care. The intensive programme involves follow up to ensure complete treatment and resolution of the respiratory illness; along with linking to community programmes (immunisation, breastfeeding, good nutrition, smokefree, housing), transport to hospital clinics, and continuity with the same health worker supporting at home and in hospital clinics. Data from the Healthy Lungs Study (2010-2013) are currently being analysed and will be published within the next year.
The remainder of this literature review looks at effective interventions for the most significant risk factors for serious childhood respiratory infections.
Risk Factors for Serious Respiratory Infections in Children
The most significant risk factors for serious respiratory infections in children include exposure to tobacco smoke, lack of exclusive breastfeeding, housing (including crowding and housing condition), poor nutrition, and incomplete immunisation (7) (8) (9) (10) (11) (12) (13) .
Several of these factors are linked to poverty through the impact of 'enforced lacks' -families having to cut back on essentials because of money, such as children having to share beds and rooms, less fresh fruit and vegetables, inability to heat the house in winter, exposure to damp/mouldy housing, and postponing doctors' visits and not collecting prescriptions because of costs. New Zealand rates of child poverty are very high, as are the proportion of children in significant poverty for long periods of time (4).
Effective Interventions for Smoking Cessation in Pregnant women and Mothers
There is a large body of literature that links both prenatal maternal smoking and children's environmental tobacco smoke (ETS) exposure post-natally to increased rates of respiratory infections, with a stronger effect with increased exposure. Studies suggest independent effects of both pre-and post-natal exposure, with the risks highest during the first few years of life (14) . The 'Growing Up in New Zealand' study of over 7000 women (pregnant during 2009-2010) reported that 11% of mothers smoked at some stage during pregnancy, with a higher figure for Māori women (34%) and women from lower socioeconomic areas (17%) (15) . Thus maternal smoking is a very important driver of the inequities in childhood respiratory infections in New Zealand and locally.
Women who smoke are more likely to stop smoking during pregnancy than at any other time in their lives. First time mothers are particularly receptive to cessation advice (16) . Evidence shows that behavioural support (in-person and telephone counselling) for smoking cessation on its own is marginally effective during pregnancy, and nicotine replacement therapy (NRT) shows mixed results. Interventions that use incentives are the most effective at achieving smoking cessation during pregnancy (17) .
With all of these interventions a majority of women relapse to smoking in the longer-term post-natal period (17) (18) (19) (20) , but the more times smoking cessation advice is offered and the more quit attempts made, the greater the likelihood of stopping permanently (21) .
Research suggests that interventions that are delivered in pregnancy and extended into the post-natal period, with a focus on relapse prevention, have the most potential to achieve long-term cessation. One of the highest reported cessation and maintenance rates achieved was seen with a mixed intervention (counselling and nappy voucher incentives) which achieved 97% cessation by the end of pregnancy and 44% abstinence by one year post-natal (18) .
Systematic review shows that mobile-phone technology (text messaging to provide motivation, support and tips for quitting) is effective at helping people to quit smoking (22) , and this is relevant to pregnant smokers and mothers, who are in the younger demographic. The Quit Group offer a Txt2Quit service, and this is well utilised by smokers in their twenties, and by Māori smokers (21) .
It is important to note that the wider context surrounding a woman is critically important. Low socioeconomic status, and having other smokers in the home are strong predictors of pregnancy and post-natal smoking -including for Māori pregnant women (18, 23) . Women who are pregnant and living with a person who smokes are four times more likely to resume smoking after giving birth (16) . Social support is also important, regular and positive input from a supporter has been shown to improve eight-month post-natal quit rates (16) .
Motivational interviewing is recommended by the American College of Obstetricians and Gynecologists for prompting behaviour change in women who are pregnant and smoke but are resistant to stopping (16) .
There is little specific evidence on effective smoking cessation interventions for indigenous pregnant women (24, 25) , but a reasonable amount of research on possible 'enablers' for Māori women who are pregnant to stop smoking. These include: messages that focus on the health of the baby, mass media support for quitting aimed at pregnant women, comfort/familiarity with a smoking cessation service, face-to-face and group support, partner and family support to quit, and messages that link smoking in pregnancy to the risk of Sudden Infant Death Syndrome (25) (26) (27) (28) (29) .
There is evidence that social marketing with a focus on the negative health impacts of smoking are effective with high deprivation smokers. The only other approaches known to address inequities in smoking include increasing price, and increasing access to cessation services in high deprivation areas (24) . 
Effective Interventions for Preventing Child Exposure to Environmental Tobacco Smoke
Large meta-analyses on parental and family interventions to reduce exposure of children to ETS have shown that, at best, there is a small positive effect when measured by the outcome of parentallyreported exposure (but not with biochemical measures of exposure) (30, 31) . Types of interventions included self-help materials, face-to-face and telephone counselling, free nicotine replacement therapy (NRT) and biofeedback.
Walker et al noted that for indigenous Australians and New Zealanders, the health of children was a strong motivator for changing smoking behaviour. They undertook a randomised, single-blinded trial to determine the impact of a culturally appropriate, family-centred ETS intervention on the respiratory health of indigenous Australian and New Zealand infants (32) .
Intervention mothers (and family) received three home visits involving 'coaching' from mostly indigenous community workers about the risk of ETS to children, smokefree homes/cars, and strategies to make smoke-free changes. Smokers were also given brief advice, counselling, offered free NRT and/or a Quitline referral. After the intervention there was >95% reported smoke-free homes and cars. However most parents continued to smoke, and biochemical measures of ETS exposure were higher in infants if one or both parents were smokers. There was no effect on acute respiratory illness in the infants. The results highlighted that even with high reported smoke-free homes/cars, children still have exposure to ETS (perhaps unreported/underestimated exposure or third-hand exposure on clothes and other items) -and the authors concluded that the emphasis needs to be on supporting parents/family to quit smoking (32).
Legislative bans are associated with increased smoke-free vehicles and homes, though the effect is lesser for lower socio-economic groups (33, 34) . Mass media and local campaigns around smoke-free homes and vehicles, within a wider tobacco control programme, may also be effective at reducing ETS exposure in homes and vehicles (35, 36) .
Effective Interventions for Promoting Breastfeeding
Breastfeeding strongly protects against lower respiratory tract infection. A substantial body of evidence with large numbers of babies in both in developing and developed countries has shown the protective effect of any breastfeeding. There is a more than tripling of hospitalisations for serious respiratory infections for babies not breastfed compared to those breastfed for four months (1).
The evidence shows that the provision of post-natal support by both professionals and peers improves breastfeeding duration and exclusivity. Face-to-face interventions have a larger positive effect that telephone, and it is important that the professional or peer is the one to initiate contact (rather than relying on the mother to make contact) (37, 38) .
There is also encouraging evidence around the use of technology to improve breastfeeding outcomes. This includes web-based, and more recently a mobile-phone intervention. One intervention in Australia used two-way text message exchanges once per week (backed up by messages to solve common problems and a visit from a trained breastfeeding professional within 24 hours for those mothers that gave a worried/confused text response) was effective at reducing the attrition of women from exclusive breastfeeding.
Women were positive about getting help on their own terms, and the intervention also has potential to be more universal and lower cost than peer/professional support (37).
Effective Interventions for Improving Housing and Overcrowding
New Zealand has good studies that show the effectiveness of housing interventions in improving child respiratory outcomes.
An intervention in the Counties-Manukau district that combined a housing assessment and modification (to reduce crowding/improve insulation) with a Public Health Nurse assessment and linking to other health/social services, resulted in a significant reduction in the risk of acute hospitalisation (from housing-related conditions) for children (39) .
A randomised controlled trial (RCT) that looked at the effect of retrofitting insulation to houses in a community sample (Māori and Pacific people were deliberately over-sampled), showed people in the insulated houses had approximately half the odds of selfreported 'colds and flu' and hospital records showed a trend toward lower risk of admission for respiratory conditions (40) . A further RCT showed that non-polluting and more effective home heating resulted in significantly reduced respiratory symptoms for children (asthma), fewer days off school, and lower healthcare utilisation (41).
Effective Immunisation Interventions
Immunisation has been shown to be a highly effective and pro-equity intervention in New Zealand. Since the introduction of the pneumococcal vaccine to the childhood schedule in New Zealand certain strains of pneumococcal disease have been almost eliminated in children under five, and the number of hospitalisations for invasive pneumococcal disease has drastically reduced. The greatest reductions in disease have been seen in Māori and Pacific children and children from high deprivation areas (42) .
There are two immunisations, which if implemented more widely, could potentially make a large difference to the burden of childhood respiratory infections -influenza immunisation for pregnant women and young children, and pertussis immunisation for pregnant women (in addition to the timely receipt of infant immunisations -any delay in the receipt of the primary immunisation series increases the risk of hospital admission with vaccine preventable disease, e.g. pertussis, during infancy) (43) . 
Influenza
New Zealand data (from the SHIVERS trial) has shown that infants have a high burden of influenza and are over-represented in hospitalisations (44) . Recent research has provided much needed information about the effectiveness of influenza immunisation in healthy young children aged six months and over (effectiveness was 64.7% overall and 85.8% in children less than two years) which adds weight to the argument that influenza vaccine should be used more widely amongst children (45, 46) . Currently it is funded for children aged four years and under who have been hospitalised for a respiratory illness, or have a history of significant respiratory illness (47).
Influenza immunisation is recommended and funded for pregnant women in New Zealand, but underutilised. Immunisation of pregnant women has been found to be safe and highly effective in preventing influenza and its complications in women, and for the infant for a short time after birth (47,48).
Pertussis
New Zealand has made great gains in getting infants immunised on time for pertussis. However, even with immunising on time, infants are not well protected prior to six months of age (49) . Pertussis immunisation in pregnancy allows the mother to pass on passive protection to the infant. Recent research showed over 90% vaccine effectiveness for the infants of women immunised with pertussis in the third trimester of pregnancy (50) . Recent research also supports the safety of the vaccine in pregnancy (51), and the results of the New Zealand Pertussis Immunisation in Pregnancy Study (PIPS) will soon be available to add to the evidence base on safety. The vaccine is funded for pregnant women in New Zealand but the uptake is low (52).
Effective Interventions in the Area of Nutrition
Vitamin D supplementation during pregnancy and early infancy has recently been shown to decrease the proportion of children that make primary care visits for acute respiratory infections up to age 18 months. Vitamin D supplementation was started during the pregnancy and stopped at age six months. The beneficial effect continued to be seen to age 18 months (53).
Effective Interventions for Improving Respiratory Hygiene
A Cochrane review has shown that hand-washing interventions are effective at reducing the spread of respiratory viruses, particularly when directed at younger children (54) . Another meta-analysis showed that the use of soap, along with hand hygiene education, showed the greatest benefit in reducing respiratory infection in the community setting (55) .
In recent years, some interventions have used computer games to teach the basic principles of handwashing and respiratory hygiene to junior school children. They show some promise in changing knowledge, but the effect on respiratory infection outcomes has not yet been investigated (56) .
Effective Interventions for Vulnerable Pregnant Women
Often, the major risk factors for childhood respiratory infection discussed above (smoking, poor housing, lack of breastfeeding, lack of immunisation) cluster together in a group of mothers who face multiple adversities, and who present late in pregnancy and receive limited antenatal care (4). Integrated approaches that engage women early in the antenatal period and address complex needs may be more effective than targeting specific risk factors for childhood respiratory infection in isolation.
In 2012, The Child and Youth Epidemiology Service conducted a review of the issue of pregnant women with multiple adversities. Key points emerging from the literature included the importance of: early and sustained access to services; multi-agency approaches with clear referral pathways; prevention of repeat unplanned conception; and addressing mental health problems and social issues (57) .
Beneficial interventions to support these women include: group antenatal care for disadvantaged women and young women; education/career development interventions (e.g. schools for teen parents) and accessible child care; and parenting programmes (57).
Access to and Effectiveness of Primary Care for Children
The accessibility and effectiveness of primary care for children is important to the early management of respiratory infections in children, and may avert the need for hospitalisation in some cases.
Recent analysis has shown an encouraging trend for New Zealand children in one of the measures of primary care access (Ambulatory Sensitive Hospitalisations, or ASH). Over the period 2002-2014 there was a steady reduction in ASH rates for 0-4 year old children, including for Māori and Pacific children, and children in the highest deprivation group. The same trend was seen in 0-14 year old children, but the reduction in ASH rates was less steep (58) . Some of this trend may be related to primary care policy changes stemming back to the Primary Health Care Strategy (2001), and more recently, free primary care consultations for under six year olds (including after hours) (58) .
Despite the improvement, however, inequities remain. ASH rates are still higher for Māori and Pacific children, and children in the highest deprivation group (58). More work yet needs to be done to ensure there is easy access for all children to primary care; and to ensure that the other strands of community care to children (Wellchild/Tamariki Ora Programme, the B4 School Check Programme, care of the pregnant women and newborn, and social care) are well connected to primary care. o The percentage of children <6 years of age, and children <18 years of age with access to free primary care in-hours and after-hours.
 Improved health information exchange within primary care services, and between the primary and secondary sector.
Additionally, factors that are likely to support improved access to primary care for Māori children include (60):
 A multidisciplinary approach with collaboration between agencies and/or between lay and professional groups.
 Delivering services away from traditional settings.
 Improving health practitioner cultural awareness and sensitivity.
 Access to Māori health professionals and Māori community health workers.
 Tailored support materials, and recognition that information alone is insufficient.
 Use of prompts or personal reminders to encourage people to use services or keep appointments.
INITIATIVES TO ADDRESS CHILDHOOD RESPIRATORY INFECTIONS IN THE NORTH ISLAND
Although childhood respiratory infections are acknowledged as a significant issue in New Zealand, and some District Health Boards (DHBs) have it on their work programme, there are very few comprehensive programmes to address the issue. Of note, some of the plans and interventions that have been put in place for rheumatic fever and serious skin infections overlap with the determinants and risk factors for childhood respiratory infection.
The following 
Hawkes Bay District Health Board
 This is an issue many have struggled with, no specific interventions to date to address childhood respiratory infections.
Tairawhiti District Health Board
 Respiratory infections and asthma are on the work program and will be tackled in the next financial year.
Taranaki District Health Board
 No comprehensive programme to address childhood respiratory infections.  There is a mail out reminder about influenza immunisation for all children on the paediatric services books with at-risk conditions that would qualify for free vaccination. 
Successful initiatives, with relevance to childhood respiratory infections
 Immunisation -particularly the addition of Haemophilus influenza and Pneumococcal vaccines has been seen to make a notable difference to serious respiratory infections.  Also the intensive outreach and follow up services for immunisation have worked for coverage and equity.  GP relationships with Whanau Ora providers allowing wrap around social care in some areas.  Local and trusted health workers, known in the community, with outreach capacity, are successful at reaching vulnerable families and children -especially nurses.  Multi-disciplinary models that bring together providers:
Wellchild/Tamariki Ora, Family Start, midwife, Paeds, PHN etc).  Healthline and Plunketline appear to be well utilised if parents are aware of service and phone number.
Possible interventions and opportunities
 Potential for greater use of vaccines -pertussis and influenza for pregnant women; influenza for children.  Greater engagement and education in ECE sector around risk and protective factors for childhood respiratory infections.  Relevance of marae and kohanga settings for education and awareness raising around childhood respiratory infections.  More use of nursing 'advanced care' scope of practice to increase access to primary care.  Greater effectiveness of text messaging and email versus traditional forms of communication to contact parents. 
 Complex social issues
Importance of capacity to home-visit and intensively follow up to ensure the health of children in the most 'hard to reach' households. Must go to them.
Community nurses tend to be trusted and able to engage with families, even when all other health/social services are rejected.
Only families with the most complex social issues are being addressed, but this is the tip of the iceberg and there are large unmet social needs contributing to respiratory infections in children.
PHN role in health education (e.g. hand and respiratory hygiene) in schools and early childhood centres has reduced.
Greater effectiveness of text messaging and email versus traditional forms of communication to contact parents.
Barriers in accessing GP still exist through costs for older children and adults (meaning family debts with Practice); transience of families and enrolment; inability to get a same-day appointment with GP. Being paid for telephone calls to families has allowed more telephone follow-up.
Wellchild/Tamariki Ora Nurses
Inadequate breastfeeding support, especially after six weeks.
Māori Providers
Highlighted the issue of young (often transient) mothers, without the support of older women, therefore lack of parenting and basic health skills (e.g. recognising signs of respiratory distress).
Highlighted that health services (rather than patients/families) can be hard to engage with: -unwelcoming/judgemental reception staff.
-complex language used by doctors.
-inconsistent health messages/instructions from different health professionals.
Highlighted the effectiveness of multidisciplinary (health and social) care for whanau, and the need to attend to social issues before whanau willing and able to address health issues relevant to childhood respiratory infections (e.g. smoking).
See that home-visiting and intensive support (like picking up a child for a health appointment) are sometimes needed.
Paediatricians
Highlighted success of immunisation (e.g. pneumococcal vaccine), and see potential to use influenza and pertussis vaccines more widely.
Suggested focussing on children with recurrent admissions for respiratory infections. Note lack of capacity of Wellchild/Tamariki Ora providers to follow up specific issues of concern from the hospital perspective.
Unsure of the role of Whanau Ora Collectives in supporting child health. Need to build child health skills of navigators.
Need for better links between hospital and community services.
Felt there was a lack of child health funding.
Noted role of poor nutrition in contributing to children's susceptibility to infection.
Need for identification and follow up of children at risk of progressing to bronchiectasis.
The contribution of day-care to respiratory infectious disease burden in children.
Note that having a drop-in GP allocated each day in General Practices means that children can be seen on same day, and reviewed; prevents delay in getting an appointment to see GP.
General Practitioners
Highlighted the fact that GPs don't have much engagement with pregnant women or the newborn, until the 6 week check or later.
Noted some deficiencies in midwife preventative care (smoking cessation, immunisation) and child health knowledge and education of parents post-natally.
See potential to use influenza and pertussis vaccines more widely.
See the cost of transport (when families have to travel to seek acute care for respiratory infection) as an issue contributing to delays in getting medical attention.
Noted housing insulation programmes have not worked for families that rent, and unlikely to succeed if they rely on doctor/nurse referral system. See good after-hours primary care for children as important in preventing trips to hospital for respiratory infection.
Other nurses
See gap around children presenting to ED with bronchiolitis in terms of follow up and education with family.
See that nurse practitioners and nurse specialists (that link hospital and primary care) are under-utilised.
Themes about childhood respiratory infections by professional group Further Information
The Midland Child and Youth Health Service Level Alliance Team also identified the fragmentation and lack of connections between Lead Maternity Care (LMC), Primary Care, Wellchild/Tamariki Ora Services and the National Immunisation Register as a key issue in the quality of primary care delivery to children (61) . This is part of the rationale for piloting a Child Health Information Platform (CHIP) supported by a Child Health Coordination Service, initially in Hamilton.
SYNTHESIS, RECOMMENDATIONS, AND RESOURCE IMPLICATIONS

Key findings
 Despite New Zealand's high rate of serious childhood respiratory infections, comprehensive programmes to address the issue are currently lacking.
 Poverty, the socio-economic determinants of health, and health behaviours (e.g. smoking) are the key underlying drivers for childhood respiratory infections, and for the inequities in the burden of disease by ethnicity and deprivation.
 Effective and coordinated smoking cessation support for pregnant women and mothers needs to be strengthened in the Lakes and Bay of Plenty regions, along with a continued focus on preventing smoking uptake and effective smoking cessation for young people.
 Breastfeeding strongly protects against serious childhood respiratory infection. Accessible, practical breastfeeding support in the Lakes/Bay of Plenty regions needs to be strengthened once women have left hospital, and especially after infants are >6 weeks of age. The health benefits of breastfeeding in preventing/mitigating serious infections needs to be promoted.
 Housing insulation programmes in the Lakes/Bay of Plenty have not adequately reached the high needs families that are renting, and do not take a comprehensive approach to healthy homes (i.e. do not address heating, dampness, indoor pollution, and other health risk factors).
 There are evidence-based immunisation interventions (pertussis and influenza) that are currently being underutilised in pregnancy and early childhood that could make a significant difference to the incidence of serious childhood respiratory infections, particularly if targeted to the most at-risk groups.
 Wrapping extra early support around young vulnerable pregnant women may be a way of addressing several childhood respiratory infection risk factors at once.
 Home-visiting, and intensive follow-up (especially by nurses) has been identified as key in reaching vulnerable families with children at risk of respiratory infection, but nurse capacity does not currently meet the level of need:
o Plunket, WellChild/Tamariki Ora and B4 School Check nurses are very focussed on contracted visits/checks and do not have much flexibility to go beyond that.
o Public Health Nurses are also lacking capacity.
 Asthma and respiratory nurses are not addressing childhood respiratory infections (tend to focus on asthma, and chronic respiratory conditions in adults).
 There is a high tolerance of, and a degree of 'normalisation' of respiratory symptoms in children (e.g. runny nose, cough, wheeze) amongst some communities.
 General Practices are not seeing many pregnant women, or infants, until the six week check or later. Thus, measures that could lower risk of serious childhood respiratory infections (e.g. immunisations, smoking cessation) rely on the Lead Maternity Carers who are often not adequately educated, trained, and supported to deliver.
 There are still many barriers to accessing General Practices for some families as a result of: o Debts with practices (from older family members, despite children under 6 being free). o Not being able to see the GP on the same day. o Lack of after-hours services in some areas (e.g. Kawerau). o Transiency and frequent shifting meaning non-enrolment with PHO and GP. o Sense of discomfort, or of being judged, from behaviour of staff.
 There are important recommendations for improving primary care delivery to children that could, if regularly monitored and reported against, mean that children with respiratory infection are seen and managed earlier in the community.
 There are multiple services involved in primary health care of pregnant women, infants, and children. These services are not necessarily well connected or communicating, meaning that opportunities for primary and secondary prevention of childhood respiratory infections can be missed.
 There is a cohort of young, unsupported mothers with poor health literacy, and disengagement from health and social services. These women need different and innovative approaches to improve their engagement and empowerment.
 Multidisciplinary models of care are important, as families often can't address health issues relevant to childhood respiratory infections (e.g. smoking) until social issues are addressed.
Recommendations and Resource Implications
For the recommendations that follow, there is focus on the determinants of health, and new approaches to addressing the risk factors for serious childhood respiratory infections. These risk factors overlap with the risk factors for serious skin infections and rheumatic fever. Therefore the recommendations should add to the work done previously at Toi Te Ora on childhood infections.
There are seven streams of recommendations, followed by a table that identifies what activities a Public Health Unit such as Toi Te Ora could realistically undertake or fund itself; and what activities are beyond the scope of Toi Te Ora service delivery, but for which Toi Te Ora can bring to attention, and advocate for.
 Continue to advocate for national and local policies that enable a fair distribution of wealth across all of society, and a reduction in child poverty in New Zealand. Child Poverty Action Group publications and background papers are key resource to support this.
 Continue to advocate for equitable access to the determinants of health nationally and locally such as healthy housing, successful education, meaningful employment, and sufficient income.
 Advocate that the Lakes and Bay of Plenty DHBs fund more comprehensive and health managed housing interventions, such as the Whare Ora programme at the Waikato DHB.
 Consider specific smoking cessation services for pregnant women, youth, and high deprivation groups. Learn from DHBs where this has been piloted or implemented e.g.  Tairawhiti gap analysis to look at key messages and information to encourage young Māori women (13-19yrs) to quit smoking.
 WERO team smoking cessation challenge applied to specific populations, e.g. young women.
 Consider a hospital follow up cessation service for priority groups -pregnant women, youth, whanau of children admitted to hospital.
 Design messaging to increase uptake of Quitline and Txt2Quit by Māori, youth and pregnant women in the Lakes and Bay of Plenty regions.
Continue to work to prevent uptake of smoking in young people, with an emphasis on Māori.
 Continue to build on Midwives' ability to promote and deliver evidence-based preventative care (e.g. immunisation, nutritional and breastfeeding education), possibly through the Toi Te Ora Healthy Pregnancy Project.
 Use the evidence base to put in place greater breastfeeding support post-natally (and especially after six weeks), targeting high needs areas.
 Ensure Toi Te Ora Health Pregnancy Project links with the 'Healthy Start for Mothers and Babies initiative in Rotorua', and the Bay of Plenty DHB Maternity Project; and ensure that smoking cessation, breastfeeding and special pregnancy immunisations are promoted.
 Request that the DHB consider funding extra pre-and post-natal home visits for teenage mothers by Wellchild/Tamaraki Ora nurse(s) with a focus on smoking cessation, breastfeeding, special pregnancy immunisations, and attendance to social issues (e.g. the Hawkes Bay model).
 Ensure that Toi Te Ora delivers effective hand and respiratory hygiene education to ECEs and primary schools, and identifies substandard hand hygiene facilities for remediation.
 Suggest the District Health Boards review the recommendations for improving primary health care delivery to children (see 2.10), and institute regular monitoring and reporting against them.
 Raise the issue of transport cost barriers for rural families with children who need to travel for acute care (e.g. the high cost of an ambulance trip) -and advocate for financial assistance to reduce such costs (Ministry of Health, or DHB).
 Raise awareness amongst parents of the signs of acute respiratory distress in children that indicate a child needs quick medical attention.
 Promote the use of Healthline and Plunketline, especially through Māori providers and networks.
 Advocate that paediatricians deliver education to General Practitioners and child health providers on how to identifying and manage children at risk of progressing to bronchiectasis.
 Ensure there are clinical pathways for the prevention and management of childhood respiratory tract infections on Bay Navigator and Map of Medicine.
 Undertake a stocktake, and review adequacy of printed educational resources (available to parents/caregivers) for respiratory infections, bronchiolitis and pneumonia.
 Advocate that the DHB put measures in place to ensure that children for whom the influenza vaccine is free (children aged 4 years and under who have been hospitalised for a respiratory illness, or have a history of significant respiratory illness) are identified and offered the vaccine, particularly in high needs areas.
 Consider establishing or advocating for an outreach follow-up service for children with recurrent respiratory infection presentations to primary and secondary care in a high needs area. What factors contribute to the decision to refer/admit a child with a respiratory infection to hospital? (Paediatricians and GPs).
Questions about gaps in services
Do you think there are any gaps in the current services/programmes that are delivered to children in this region in relation to the prevention and early treatment of childhood respiratory infections?
Questions about possible interventions
What do you think would help to reduce admissions to hospital from childhood respiratory infections? (prompts if necessary around prevention and early management) What do you think would have the greatest impact?
Do you know of any initiatives in other regions that are doing well in the prevention and early management of childhood respiratory tract infections?
Are there any particular opportunities you see in this region for building on current services/adding new services that would help in the prevention and early management of child respiratory infections?
Services and Interventions Relevant to Childhood Respiratory Infections in Lakes and Bay of Plenty Region
Information obtained from DHB Annual Plans and Reports, Quality Accounts, Māori Health Plans, and through stakeholder discussions. 
LAKES BAY OF PLENTY PREVENTION
Respiratory hygiene
In rheumatic fever plan that Toi Te Ora will deliver hand hygiene education to schools/ECEs and identify schools with substandard hand hygiene facilities.
In rheumatic fever plan that Toi Te Ora will deliver hand hygiene education to schools/ECE and identify schools with substandard hand hygiene facilities. 
ACCESS/EFFECTIVENESS PRIMARY CARE
